Introduction: Coronary artery disease (CAD) is a major public health problem both in developed and in developing countries. The disease is multifactorial and many predisposing risk factors are responsible for this disease. The present study was performed to determine the prevalence of CAD risk factors among Egyptian women at Damietta governorate.
Introduction
Coronary artery disease (CAD), the most common form of cardio-vascular disease (CVD), is the leading cause of mortality and morbidity in developed countries and is emerging as an epidemic in developing countries [1, 2] . CAD is characterized by the presence of atherosclerosis in the epicardial coronary arteries [3] . Atherosclerosis is a disease in which fatty substance such as cholesterol, cellular waste, calcium and other substance are deposited along the lining of the artery walls. These sticky, yellowish deposits, known as plaques, may progress to the narrowing of the arteries and is the most common cause of chronic arterial occlusive disease [4] .
An estimated 17.3 million people died from CVDs in 2008, representing 30% of all global deaths. Of these deaths, an estimated 7.3 million were due to coronary artery disease and 6.2 million were due to a stroke [5] . Advances in the field of medicine over the past few decades enabled the identification of the risk factors that may contribute toward the development of CAD. The risk factors that can be modified are elevated blood cholesterol, hypertension (high blood pressure), cigarette smoking, overweight and obesity, diabetes mellitus, alcohol consumption, stress and physical inactivity. Non-modifiable risk factors of course include age, gender and family history [6, 7] .
In Egypt, mortality secondary to CAD is rapidly rising [8] . According to the latest WHO data, coronary artery disease deaths in Egypt reached 78,879 or 21.73% of total deaths. The age adjusted death rate is 173.98 per 100000 of population ranks Egypt 33 in the world [9] . 828 There is geographic and genetic variability in the prevalence of cardiovascular risk factors and then contribution to the development of CAD [8] .
The primary aim of this study is to identify and record risk factors for coronary artery disease among female patients in Damietta Governorate. Indirectly, the knowledge of risk factors is useful in planning of preventive health care programs in the community.
Patients and Methods
The present study is acrosssectional analytical population -based study carried in Damietta governorate from (January to September 2012). The study sample consisted of 113 female patients who were the user of cardiology Department of three medical centers in Damietta (Damietta general hospital, Damietta specialized hospital, the heart and gastroenterology center in Damietta). All patients were informed by this study and then verbal consent was obtained.
An informative questionnaire was designed to be completed by the researcher and to obtain information on the following CAD risk factors: overweight and obesity, family history of heart disease, smoking habit, systolic and diastolic blood pressure, serum cholesterol, serum high density lipoprotein, serum low density lipoprotein, serum glucose, alcohol consumption, exercise habit and stress. 
Statistical analysis
The statistical package for the social sciences (SPSS) was used for analysis of all data obtained from the questionnaire and lipid, glucose measurement. Descriptive statistics for all studied variables and Chi-square test were used and P-value level < 0.05 was considered significant throughout the study.
Results
The present study included 113 randomly selected women suffering from CAD. Hypertension (Higher systolic ≥ 140 mmHg and diastolic ≥ 90mmHg) blood pressures were found in 83.19% of the patients. 57.52% of the patients were found to be diabetic. T. test analysis showed that there is a significant difference between the mean of normal and abnormal levels of obesity / overweight, hypertension, cholesterol, LDL cholesterol, HDL cholesterol, blood sugar. By applying Chi -square analysis, it is revealed that overweight / obesity, cholesterol and hypertension are risk factors for CAD incidence. 70.8% of the patients led a sedentary life style, and 69.03% of them are suffering from life stress. In addition to this, a history of CAD was given by 46.9% of the patients. Chisquare analysis indicated that physical inactivity and life stress are risk factors for CAD incidence. . In addition to this, the decrease in estrogen production in women after menopause changes the female lipid metabolism toward a more atherogenic form by decreasing the HDL-C cholesterol level and by increasing LDL-C and total cholesterol, and triglyceride [18] . In addition to the lipid effect, estrogen may have cardio protective effects through glucose metabolism and the haemostatic system, and it may also have a direct effect on endothelial cell function [19] . Ageing is also associated with changes in the mechanical and structural properties of the vascular wall, which leads to the loss of arterial elasticity and reduced arterial compliance and may subsequently lead to coronary artery disease [16] . 
Table1. Baseline characteristics of the study population
It is known that obesity and /or overweight promotes or aggravates all the atherogenic risk factors predisposing subjects of all ages to coronary events [25] . The present study confirms this view. 96.46% of the patients in the present study were overweight or obese. The concept of obesity and overweight being a major risk factor for CAD is in agreement with previous studies. In Yazd (Iran), Namayandeh et al. [12] found that obesity was significantly higher in females (24.29%) than males (9.1%) and about 62.01% of females with CAD were overweight. About 64% of females with CAD from Tehran (Iran) were found to be overweight or obese [26] . In US, it was estimated that approximately 47.6% of women were overweight [27] . In addition to this, the study of khwaiter [23] showed that 30.8% and 46.2% of the Palestinian women with CAD were obese and overweight respectively. The high prevalence of overweight and obesity among females of CAD may be attributed to difference in eating habits, physical activity and sexual hormones that affect fat distribution Numerous studies have shown that elevated serum low density lipoprotein (LDL) cholesterol is the crucial factor for the initiation and progression of the atherosclerosis, and lowering LDL cholesterol can largely reduce the incidence and mortality of cardio and cerebro-vascular diseases [34] . The low density lipoprotein particle is the major transporter of cholesterol around the body and has been shown to be strong independent risk factor for atherosclerotic events [35] . It has proposed that the increasing surface area of LDL-C particle makes it more amenable to oxidation and glycation, both modifications being associated with antibody formation. Oxidized LDL-C has many characteristics that potentially promote atherogenesis. Firstly, oxidized LDL-C is recognized by the scavenger receptors and can therefore give raise to foam cells. Secondary, oxidized LDL-C stimulates endothelium to secrete monocyte chemo tactic protein1 which induce the infiltration of monocytes into the sub endothelial space. Oxidized LDL-C can also induce migration and proliferation of smooth muscle cells and impede endothelial cell migration. Finally, oxidized LDL-C may interfere with endothelium -mediated relaxation and stimulate platelet adhesion and aggregation through inhibition or reduced endothelial production of nitric oxide [34] .
Some components of oxidized LDL-C may induce injury by both apoptotic and necrotic pathways. These pro-atherogenic properties of oxidized LDL-C may explain the great variability in the incidence of CAD at any level of plasma cholesterol and why the modification of LDL-C plays an important role in the development of atherosclerosis [34] .
Lower HDL-C was found in 21.24% of the population sample. This result is in coinciding with the finding of Achari and Thakur [32] in which the prevalence of decreased HDL-C level was 23.86% in Indian women. Ibrahim et al. [8] reported that 27.7% of the Egyptian women with CAD had low HDL-C. HDL-C level are reported to correlate closely and inversely with the risk of CAD [33, 35] . It is hypothesized that HDL-C promotes the removal of free cholesterol from peripheral tissue and its transport to the liver for eventual clearance [36] . The anti-atherogenic role of HDL-C may be due to inhibition of LDL-C oxidation by HDL-C bound PONI (Paraoxinase I), protection of endothelial cells from cytotoxic damage caused by remnants of TRLs (triglyceride-rich lipoprotein), regulation of coagulation and fibrinolysis and inhibition of platelet function, stimulation of endothelial nitric oxide production and inhibition of the chemo taxis of monocytes and the adhesion of leukocytes to the endothelium [30] .
Hypertension (elevated systolic and diastolic blood pressure) is the most common risk factor for CAD and stroke, affecting 20% of the adult population in both developed and developing countries [37] . In the present study 83.19% of the patients were suffering from hypertension. Both systolic and diastolic hypertension was shown to have a strong positive, continuous and graded relationship with CAD without any evidence of threshold risk level of blood pressure. The high prevalence of DM in females with CAD may be accounted for women greater propensity towards developing diabetes wich is partly due to a more sedentary life style, obesity and inappropriate nutrition [42] . In the present study, the prevalence of obesity / overweight and sedentary life style were 96.46% and 70.80% respectively. Avogaro et al. [43] reported that postmenopausal women may be in recently more resistant to diet related risk reduction.
Atherogenesis occurs due to a number of factors in diabetic individuals; both insulin resistance and elevated lipid levels, common in diabetes are primary triggers of atherogenic injury. It is also suggested that endothelium in diabetic arteries is more prone to atherogenic injury due to decreased production of endothelial nitric oxide, known to be antiatherogenic and increased production of plasminogen activator inhibitor [44] . In addition, a complex mix of mechanistic processes such as oxidative stress, enhanced atherogencity of cholesterol particles, abnormal vascular reactivity, augmented homeostatic activation, and renal dysfunction have been proposed as features characteristic of T2DM that may confer excess risk of CAD [40] .
In the present study, 69.03% of the patients were suffering from stress. This result is in agreement with the results of many authors who concluded that stress has a major impact upon the cardiovascular system, and a variety of cardiovascular disease are influenced by a stressors especially mental, behavioral and psychosocial stressors [45, 46] .
The response to acute release of the sympathomimetic hormones, catecholamine resulting in vasoconstriction and increased platelets activation, altering blood clotting, this accelerating the development of atherosclerosis [47] . Mental stress induces significant peripheral arterial vasoconstriction, with consequent increase in heart rate and blood pressure. Moreover, stress increase the clotting capability of blood producing complete or incomplete blocking of coronary arteries and leading to heart attack [48] . In addition to this, stressful conditions lead to formation of excessive free radicals, which are a major internal threat to cellular homeostasis of aerobic organisms [49] . In this respect, Chandola et al. [50] reported that work stress may affect CAD through direct activation of neuroendocrine response to stressors, or more indirectly through unhealthy behaviors which increase the risk of CAD, such as smoking, lack of exercise or excessive alcohol consumption. Xu et al. [51] stated that job stress was associated with the systolic blood pressure of Chinese working women.
46.9% of patients, in the present study, were with a family history of CAD. Family history of heart disease has been reported to increase risk factor of coronary artery disease by two-seven folds in numerous studies [52, 53] . This familial aggregation, genetic or environmental, of known cardiovascular risk factors such as raised blood pressure, hyperlipidemia and cigarette smoking is well recognized [54] .
A study of 37 women who died of CAD under the age of 55 years showed that 62% of the first -degree relatives of the patients had premature CAD [53]. Waly et al. [55] recorded that 53.1 of the Egyptian patients with CAD were with family history of CAD. Another Swedish study reported a relative hazard of coronary death of 1.50 for females monozygotic twins and 2.6 for female dizygotic twins if then co -twins had died of CAD before the age of 65 [53].
In conclusion, this study reflects the reality of the prevalence of the risk factors for coronary artery disease in Damietta Governorate. The best treatment for the major chronic and degenerative disease like CAD is prevention, which is achieved by fighting the risk factors. An urgent need for development of health education programs to raise the health awareness and knowledge of women about risk factors for heart disease and encourage them to adopt a healthy dietary behavior and promote physical exercise.
